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(57) Abstract 

A connector set for percutaneous connection of an implanted device, such as an intracochlear implant, to an external sys- 
tem is disclosed. The connector set preferably has a base portion (30) adapted to be affixed to bone and including a male connec- 
tor, and a female connector (31) affixed externally and retained in contact magnetically. A bias arrangement (9, 10) operates be- 
tween the connector components (30, 31) so that while contact is normally firm, accidental disconnection carries a reduced risk of 
injury to a user. 
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PERCUTANEOUS CONNECTOR 

Technical Field 

The present invention relates to connector systems for electrically 
connecting implanted devices to external devices . 
5 Background Art 

There is a need in many applications where an electrically controlled device 
is implanted into a living body for a connection to provide power for the device, and/or to 
form a link for sending information and commands to and from the device. Both 
transdermal and percutaneous devices have been used. The present invention is 
1 0 concerned with percutaneous devices. Such devices involve a surgically implanted 
component, and an external component. 

Prior art implants, such as that described in U.S. patent 4,025,964 to 
Lester J. Owens, comprise a base with a cylindrical portion terminating in a rim. The 
base is made from a series of holes, inside the rim is a female portion in which sits a 

1 5 corresponding mated plug. Two electrical connections mate with connections on the male 

plug. The disadvantages of prior art such as this include the presence of holes which 
provide locations and sites for the accumulation of infection and bodily fluids, and the 
necessity to have electrical conductors depending from the base in substantially 
perpendicular fashion due to the design. Such devices are only able to provide at most two 

2 0. to three electrical connectors. No means is provided to secure the base to a bone 

structure, and further the expectation is that skin will grow around the cylindrical 
portion up to beneath the lower surfaces of the rim. 

The mating plug is such that the magnetic material makes contact with magnet 
thereby ensuring contact between the connectors in plug and connectors in the socket. In 
25 making contact the metal or metallic material forms a very strong bond with the magnet 
and whilst the inclined surfaces facilitate the dislodgment of the plug from the socket, it 
takes a relatively large force to do so. 

It is an object of the present invention to ameliorate at least one of the 
disadvantages of the prior art. 

3 0* Disclosure of Invention 

According to one aspect the present invention comprises a percutaneous 
connector comprising a base part adapted to be attached to a bone and a male connector 
extending therefrom, said male connector including a first magnetic means and a contact 
set protruding above said first magnetic means, 
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and an external part comprising a female connector adapted to mate with said 
male connector, said female connector comprising a second contact set arranged to engage 
corresponding portions of said first contact set, and a second magnetic means to be 
attracted by said first magnetic means. Preferably said second magnetic means 
5 compresses a bias means located between said second magnetic means and said second 
contactor, thereby maintaining constant pressure between said first and second 
contactors when said male and female connectors are joined. 
Brief Description of Drawings 

An embodiment of the present invention will now be described by way of 
1 0 example only with reference to the accompanying drawings in which:- 

Figure 1 is a perspective view in part section of a female connector for use 

with the present invention; 

Figure 2 is a perspective view in part section of a male connector for use 

with the apparatus of Figure 1; and 
n 5 Figure 3 is a cross-sectional view of the apparatus of Figures 1 and 2 when 

joined together. 

Detailed Description of invention 

The present invention will be described with reference to a particular 
embodiment which is adapted for use in connecting a cochlear implant to an external 

20 device. It should be understood, however, that the invention is equally applicable to other 
applications with suitable modifications. 

Illustrated in Figure 2 is the implanted part 30 of the percutaneous 
connection device according to a preferred embodiment of the present invention, which 
comprises a base 1 having lower base 1A and rim 1 B. Lower base 1 A is the main part of 

25 the base 1 which rests against a bone or other structure. Depending from the rim 1B is 
the male connector 1C which is made up of a centrally located ceramic disk 2 through 
which is carried platinum feed throughs 3A which terminate on the surface of the 
ceramic disk 2 as a substantially hemispherical contracts 3, such that the highest point 
of the connector 30 is in fact the contactors 3. Located centrally of the ceramic disk 2 is 

3 0a disk type magnet 4 which is affixed thereto. The contactors 3 pass through the ceramic 
disk 2 in the form of single strands of wire which ultimately become conductors which 
are linked to the implanted device, for instance, a cochlear implant. 

The base 1A is secured to a bone structure by means of screw 5 and the base 
1A and screw 5 are of constructed of a biocompatible material, preferably titanium. 
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It will be understood that after surgical implantation, skin is intended to 
regrow around the base of the implanted part 30, in particular into recess 1D. 
Protruding rim 1B will preferably in a successful surgical result overlie and thereby 
protect the regrown area and the relatively delicate implant - skin junction. The use of 
5 titanium or biologically similar materials is helpful as skin will typically regrow 
closely around such materials. 

Around the top of the male connector 1C is a rim 14 having a notch 15 for 
locating the female connector of Figure 1. The cavity underneath the base 1A is 
preferably filled with a biocompatible insulating material such as adhesive silicone 
1 0 rubber in order to protect the implant from any body fluids which may enter therein. 

Illustrated in Figure 1 is an external female connector 31 which attaches to 
the male connectors 1C of Figure 2. The female connector preferably comprises a 
flexible printed circuit board 7 having contactors etched thereon which are electrically 
connected to the conductor 11. It will be appreciated that the conductor may be of any 

1 5 suitable type and contain as may individual connections as are required. It can be seen 

from Figure 3 that PC board 7 is bent around to enable connection with conductor 1 1 . 

Sandwiched between the PC board 7 is a magnet 8, which is encapsulated by 
an annular elastic disk 10. Overlying the magnet 8 and disk 10 is a metal plate 9 being 
the full width of the elastic disk 10. This elastic disk 10 acts as a spongy bias resilient 

2 0 mass. All of these components are encapsulated within plug body 6. At one location 

corresponding to the correct alignment of contactors 3 and contactors 7 is a alignment 
means 16 is provided for insertion in slot 15 on the male connector 1C. 

Illustrated in Figure 3 are the apparatus of Figures 1 and 2 in conjoined 
relationship. In operation the magnet 4 attracts the magnet 8 however direct contact is 

2 5 not made between them as is evidenced by gap 17. Whilst the gap 17 is maintained the 

magnets 4 and 8 are kept in close proximity to each other thereby maximising the 
magnetic field and force, without the magnets making contact. 

The magnets 4 and 8 are preferably permanent rare earth magnets. The 
magnets 4 and 8 can never actually make contact due to the presence of PC Board 7 and 

3 0 the contactors 3 being above the surface of the magnet 4. As the metal plate 9 is 

permanently and mechanically attached to magnet 8, magnet 4 attracts both magnet 8 and 
plate 9 thereby compressing silastic annular disk or ring 10 which in turn forces the 
lower end of PC board 7 into contact with the contactors 3 which protrude above the level 
of ceramic disk 2. This arrangement ensures that no contact is made between the magnet 
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4 and magnet 8 thus the force between them is reduced from the maximum possible, but 

is still sufficient to hold the two connectors together. 

This arrangement allows the male and female components 30, 31 to separate 

relatively easily when a force is applied to the cable of connectors 11. This arrangement 
5 reduces the likelihood of forced removal of the implanted component 30 during accidental 

contact. The base 1A has provision for radial entry of the conductors 18 and the 

components of the male connector are protected by means of silicon plug 19. 

It will be appreciated that any suitable surgical technique may be used to 

install the implanted component, as would be well understood by those skilled in the art. 
0 The foregoing describes one embodiment of the present invention and 

modifications by those skilled in the art can be made thereto without-departing from the 

scope of the present invention. 



WO 92/22107 



PCT/AU92/00255 



5 . 

CLAIMS: 

1 . A percutaneous connector set comprising a base part and an external part, 
said base part, being adapted to be attached to a bone and including a male connector 
extending therefrom, said male connector including a first magnetic means, 

said external part comprising a female connector adapted to mate with said male 
connector, said female connector including a second magnetic means and a bias means.the 
arrangement being such that upon said male and female connectors being operatively 
conjoined, the bias means is compressed so as to reduce the force required to separate the 
first and second magnetic means. 

2. A percutaneous connector set comprising a base part and an external part, 
said base part being adapted to be attached to a bone and including a male connector 
extending therefrom, said male connector including a first magnetic means and a first 
contact set protruding above said first magnetic means, 

said external part comprising a female connector adapted to mate with said 
male connector, 

said female connector including a second contact set arranged to engage 
corresponding portions of said first contact set, and a second magnetic means to be 
attracted by said first magnetic means. 

3. A percutaneous connector set as claimed in claim 1 wherein said male 
connector further comprises a first contact set protruding above said first magnetic 
means, and said female connector further comprises a second contact set arranged to 
operatively engage corresponding portions of said first contact set. 

4. A percutaneous connector as claimed in claim 1 or claim 2, wherein said base 
part includes a rim of larger perimeter or circumference than said male connector, and 
a recess under the rim, so as to facilitate tissue regrowth around said base part. 

5. A percutaneous connector as claimed in any one of the preceding claims 
wherein said base provides for radial entry of electrical conductors associated with said 
first contact set. 
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6. A percutaneous connector set as hereinbefore described with reference to 
figure 3. 

7. An implantable device including a percutaneous connector set according to any 
one of the preceding claims. 

8 . A percutaneous connector comprising 

a) a pair of mating connector elements; 

b) a first magnetic material carried within one of the mating connector 

elements; 

c) a second magnetic material carried within the other of said mating 

connector elements; 

d) one of said elements being a male element including protruding electrically 
conductive contactors positioned around said magnet and terminating above said magnet, 
said contactors being connected conductors implanted beneath the patients skin; 

e) the other end of said elements being a female element including electrically 
conductive contactors which engage with the contactors of said male element, when said 
male and female elements are joined, said contactors in said female element being 
connected to electrical conductors external to said patients skin; and 

0 whereby when said male and female elements are joined they are held in 
engagement by said first and second magnetic means. 
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